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(57) ABSTRACT 
An apparatus for the alignment of electronic compo 
nents to be mounted on a printed board. The alignment 
is accomplished by illuminating the surface of the 
printed board to cause emission of a fluorescent light 
from the substrate of the printed board, detecting the 
fluorescent light by optical means to detect an image of 
the conductor pattern of the printed board as a negative 
picture, taking an image of the electronic component 
leads through a different optical route and calculating 
the amount of deviation in position of the leads of an 
electronic component in accordance with the picture 
data obtained by both images, in order to correct the 
deviation. 

5 Claims, 8 Drawing Figures 
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1. 

COMPONENT ALIGNMENT APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus for 
aligning electronic components and more particularly 
to an apparatus in which the position of a pattern on a 
printed board and the position of each lead of an elec 
tronic component are detected by optical means and the 
amount of deviation in position between the two is 
calculated from their picture data thereby correcting 
the deviation. 
Some of apparatus heretofore known for performing 

the alignment operation required for mounting elec 
tronic components on a printed board (printed-circuit 
board) will now be described by way of example. , 
One of the known methods is designed so that after 

the leads of an electronic component have been prelimi 
narily aligned with a gap over the conductor pattern of 
a horizontally arranged printed board, the operator 
corrects any positional deviation by moving the elec 
tronic component or the printed board while simulta 
neously observing visually the images of the pattern and 
the leads from just above through a magnifying glass or 
the like. 
Another method is to preliminarily align the leads of 

an electronic component over the conductor pattern of 
a printed board in the same manner as mentioned above. 
Then, a picture is taken by a camera from just above the 
leads of the electronic component and the picture is 
reproduced on a television reciever. The operator cor 
rects any positional deviations by moving the electronic 
component or the printed board while observing the 
picture of the leads against the pattern reproduced in 
enlarged form on the television screen instead of di 
rectly observing the images visually. 
With the recent increase in electronic component 

lead density, however, there has been a need for a 
method capable of aligning an electronic component on 
a conductor pattern with greater accuracy and the 
above-mentioned methods of effecting the desired 
alignment by detecting the relative positional relation 
between a lead image and a pattern image through vi 
sual observation are disadvantageous from the stand 
points of production efficiency and accuracy. Thus, 
there has existed a need for an automatic alignment 
apparatus. 
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Various types of automatic alignment apparatus using 
pattern recognition techniques have been developed. 
The following is an example of this type of apparatus. 
This apparatus first takes a picture of a pattern illumi 
nated by a lamp by a first camera; then it preliminary 
aligns an electronic component held by a chuck over 
the pattern; then it takes a picture of the leads of the 
electronic component illuminated by a lamp by a sec 
ond camera; and then it supplies the pictures taken by 
the cameras to a recognition device. In the recognition 
device, after the pictures of the pattern and the leads 
have each been converted to digital form and stored in 
a picture memory, the pictures in the memory are com 
pared and positional deviation values are calculated. In 
this case, the reason for using the two cameras for pho 
tographing twice is that the simultaneous photograph 
ing of the pattern and the leads by one camera cannot 
ensure a satisfactory resolution for the pictures due to 
the gap between the pattern and the leads. It is to be 
noted that in this apparatus the reflected light from the 
pattern or the leads is detected from a direction perpen 
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2 
dicular to the printed board and a half mirror or the like 
is used to branch and direct the vertical component of 
the reflected light to the two cameras. 

However, a method of the kind which utilizes the 
reflected light from a pattern as in the case of the above 
mentioned automatic alignment apparatus involves a 
substantial disadvantage. Namely, where the pattern is a 
solder pattern, the surface condition is not uniform and 
there are the variations in surface condition among 
individual sample of pattern. In other words, there is a 
disadvantage that since there are the variations in shape, 
surface luster, etc., among the different samples, the 
reflected light from the pattern is not stable and the 
binarization of picture information is not an easy matter. 
There is another problem that depending on the manner 
of illumination the surface of the printed board gleams 
thus making it difficult to distinguish the pattern from 
the printed board substrate. 
The present invention has been made on the basis of 

an idea of utilizing the fluorescent light emitted from 
the substrate of a printed board, which occurred in the 
course of an investigation into any other method than 
the method of utilizing the reflected light from a pat 
ten. 

SUMMARY OF THE INVENTION 

With a view to overcoming the foregoing deficien 
cies in the prior art, it is an object of the present inven 
tion to provide an improved component alignment ap 
paratus employing a fluorescence detecting method for 
the detection of a pattern on a printed board thereby 
detecting and correcting any positional deviation of an 
electronic component from a high-density pattern with 
greater accuracy. 
Thus, the present invention features a component 

alignment apparatus for aligning an electronic compo 
nent with the conductor pattern of a printed board for 
mounting the component, the apparatus including first 
illuminating means for illuminating the printed board in 
a manner that a fluorescent light is emitted from the 
substrate of the printed board, second illuminating 
means for illuminating the leads of an electronic compo 
nent positioned over the conductor pattern of the 
printed board, a detection head for detecting a printed 
board pattern image produced by the emitted fluores 
cent light and a lead image produced by the lead illumi 
nating light, means for photographing the printed board 
pattern image and the lead image, means for recogniz 
ing the photographed printed board pattern picture and 
lead picture so as to compute the amounts of deviation 
in position therebetween, and means for correcting the 
position of the leads with respect to the printed board 
pattern in accordance with the amounts of deviation. 

It is another object of the invention to provide such 
component alignment apparatus so designed that the 
central axes of printed board pattern image and lead 
image are aligned with the same axis and the two images 
are directed to a single optical system thereby ensuring 
improved detection accuracy. 
Thus, the present invention features that the detec 

tion head includes openings for separately passing the 
printed board pattern image and the lead image, a mir 
ror arranged to transmit the emitted fluorescent light 
and reflect the lead illuminating light and thereby align 
the optical axes of the printed board pattern image and 
the lead image with the same axis, and a filter inserted in 
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the optical path of the fluorescent light to mainly trans 
mit the wavelengths in the fluorescent light region. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic diagram showing the construc 

tion of an embodiment of the invention. 
FIG. 2 is a perspective view showing the detection 

head section of the embodiment of FIG. 1. 
FIGS. 3a and 3b illustrate pictures showing pattern 

image and lead image, respectively. 
FIG. 4 is a block diagram showing the internal con 

struction of the electronic device section of the embodi 
ment. , 

FIG. 5 is a longitudinal sectional view showing an 
other embodiment of the detection head. 
FIG. 6 is a longitudinal sectional view showing still 

another embodiment of the detection head. 
FIG. 7 is a diagram showing the relation between the 

wavelength and either of the light intensity, filter trans 
mittance, mirror transmittance and camera sensitivity. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

An embodiment of the present invention will now be 
described with reference to the drawings. 
FIG. 1 is a schematic side view of an automatic align 

ment apparatus according to the embodiment and the 
Figure particularly shows in section the housing portion 
of a detection head 25 forming a principal part of the 
invention thus showing in detail the internal construc 
tion of the head 25. An XY-table 20 is a table on which 
a printed board 1 is mounted and moved in X and Y 
directions on a horizontal plane. A pallet 32 holds a 
component 4 on it for transportation. A chuck 9 is pro 
vided to chuck the component 4 and it has a mechanism 
such that the component 4 is rotated through an angle 6 
within the horizontal plane or the component 4 is 
mounted on pattern 2. A lamp 21 forming a light source 
includes an extra-high pressure mercury-vapor lamp or 
the like for projecting light to the printed board 1 and 
exciting its substrate to emit a fluorescent light. The 
lamp 21 incorporates therein a filter so that light of 
wavelengths near 370 nm (the ultraviolet region) is 
generated and light of the other wavelengths is cut off. 
In this case, the light of wavelengths near 370 nm can 
cause the substrate to emit the maximum amount of 
fluorescent light and these wavelengths differ with 
different materials for the substrate. In the present em 
bodiment, the substrate material is either glass epoxy or 
polyimide. It is known that the illumination of such 
substrate with light of wavelengths in the above-men 
tioned range results in the emission of a fluorescent light 
whose peak light intensity is at around a wavelength of 
440 nm. It is to be noted that instead of employing the 
lamp 21, the illuminating light from the light source 
may be directed to the printed board through an optical 
fiber. In this case, the optical fiber should preferably be 
made of a material having a minimum attenuation factor 
to the light beams of the ultraviolet region. Note that 
the pattern 2 is metal thus emitting no fluorescent light. 
A lamp 28 generates an ordinary visible light. Since the 
generated light is the ordinary visible light, the peak of 
its light intensity is at a wavelength higher than 600 nm. 
The external shape of the detection head 25 is formed as 
shown by the perspective view of FIG. 2 and it includes 
an opening 34 formed in the upper part of its horizontal 
arm at near the forward end thereof and an opening 35 
arranged just below the opening 34. Although not 
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4 
shown, each of the openings 34 and 35 is provided with 
an externally controllable shutter so as to open and 
close the opening. The internal construction of the de 
tection head 25 is shown in FIG. 1. A mirror 22 is com 
posed of two reflecting mirrors arranged to form an 
angle of 90'. The upper reflecting mirror has its reflect 
ing surface turned up and it forms an angle of 45 with 
the horizontal plane. This reflecting mirror has a high 
reflectance to the visible light so that the visible light 
projected from above through the opening 34 (i.e., a 
lead image formed by a lead illuminating light) is re 
flected horizontally and directed to the inner part of the 
detection head 25. The lower mirror has its reflecting 
surface turned down, forms an angle of 45 with the 
horizontal plane and has a good reflectance to the fluo 
rescent light emitted from the substrate thereby hori 
zontally reflecting the light incident from below 
through the opening 35 (i.e., a pattern image) and di 
recting the light to the inner part of the detection head 
25. The incident light through the opening 35 includes 
the light beam emitted from the lamp 21 and reflected 
by the surface of the printed board 1 and the fluorescent 
light emitted from the substrate of the printed board 1. 
A filter 33 cuts off the reflected light from the surface of 
the printed board 1 and transmits the fluorescent light 
emitted from the substrate. A mirror 23 is arranged at 
the lower corner of the detection head 25, has its re 
flecting surface turned up and forms an angle of 45 
with the horizontal plane. Thus, the light falling hori 
ozntally on the mirror 23 through the filter 33 is re 
flected upward directly. A mirror 24 is a special mirror 
which passes the fluorescent light incident from below 
and reflects the visible light incident horizontally. This 
type of mirror has already been available commercially. 
While the light beams passed through the mirror 24 are 
directed upward, the central axes of the fluorescent 
light and the visible light are each aligned with the same 
axis. A lens 27 is provided to converge these light 
beams. Note that instead of arranging at the position 
shown in FIG. 1, the filter 33 may be positioned be 
tween the lens 27 and a camera 31. In this case, as will 
be described later, the visible light incident through the 
opening 34 is greater in quantity than the fluorescent 
light incident through the opening 35 and thus a part of 
the visible light enters the camera 31 through the filter 
33. It is to be noted that the detection head 25 must be 
arranged so that the length of an optical path including 
leads 3, the mirrors 22 and 24 and the lens 27 is equal to 
the length of an optical path including the pattern 2, the 
mirrors 22, 23 and 24 and the lens 27. The camera 31 
photographs as a picture the light energing from lens 
27 and sends the picture to a recognition device 30. 
FIG. 4 is a block diagram showing an example of the 

internal construction of the recognition device 30, a 
controller 26 and an NC driver 29. In the Figure, the 
solid lines show the data flow and the broken lines show 
the control flow. The recognition device 30 binarizes or 
digitizes the pictures of the pattern 2 and the leads 3, 
stores them in its internal picture memories and subjects 
them to pattern recognition. A digitizer or two-valued 
A-D converter 301 is a circuit whereby the video signal 
applied from the camera 31 is binarized or digitized by 
thresholding in accordance with a predetermined 
threshold value, picture memories 302 and 303 respec 
tively store the picture of the pattern 2 and the picture 
of the leads 3, and a control module 304 governs the 
overall control of the recognition device 30. The con 
trol module 304 scans the picture of the pattern 2 stored 



4,608,494 
5 

in the picture memory 302 to detect the X and Y coordi 
nates of the center point of each of the pads (the connec 
tion portions) of the pattern 2 and the control module 
304 also scans the picture of the leads 3 stored in the 
picture memory 303 to detect the X and Y coordinates 
of the centerpoint of each leads. These X and Y coordi 
nates are sent to the controller 26. The controller 26 
includes a microprocessor 261, an internal memory 262 
and an external memory 263. The internal memory 262 
supplies program and data to the microprocessor 261 
and the external memory 262 stores preliminarily the 
reference X and Y coordinates of the pads of the pattern 
2 as a dictionary. The microprocessor 261 includes a 
computer for controlling the controller 26 on the 
whole. The microprocessor 261 receives the X and Y 
coordinates of the individual pad and lead from the 
recognition device 30, computes positional deviation 
values AX, AY and A6 of the component 4 from the 
pattern 2 and sends the deviation values to the NC 
driver 29. Also, when the next component is to be 
mounted, the microprocessor 261 sends the differences 
between the current X and Y coordinates and the X and 
Y coordinates of the next component obtained from the 
dictionary to the NC driver 29. The NC driver 29 in 
cludes an XY-table driver 292, a chuck driver 293, a 
shutter driver 294, a detection head driver 295 and a 
control module 291. The control module 291 controls 
the NC driver 29 on the whole so that when the X and 
Y coordinate differences or AX, AY and A6 deviations 
are received from the controller 26, the XY differences 
or deviations are sent to the XY-table driver 292 to 
move the XY-table 20 and the deviation A6 is sent to the 
chuck driver 293 to rotate the chuck 9 around its axis, 
thereby aligning the component 4. When a command is 
received from the controller 26 to move the chuck 9 
vertically, the control module 291 moves the chuck 9 
vertically through the chuck driver 293. Also, the con 
trol module 291 is responsive to a command from the 
controller 26 to open or close the shutter associated 
with the opening 34 or 35 through the shutter driver 
294. Further, the cofitrol module 291 is responsive to a 
command from the controller 26 to move the detection 
head 25 horizontally through the detection head driver 
295. While the construction and operation of the recog 
nition device 30, the controller 26 and the NC driver 29 
have been described by way of example, the techniques 
in this field are well known and therefore various other 
embodiments may be made without departing from the 
spirit and scope of the invention. 
The operation of this embodiment will now be de 

scribed. Let it be assumed that the component 4 has 
been placed on the pallet 32. Firstly, the controller 26 
sends the required amounts of X and Y movements to 
the NC driver 29 and then the XY-table 20 is moved 
thereby moving the printed board 1 into the desired 
position. Then, the pallet 32 is moved to a position just 
below the chuck 9 so that the chuck 9 comes into opera 
tion and the component 4 is held by vacuum chucking 
thereby completing a preliminary alignment of the com 
ponent 4. Thus, the pallet 32 is moved back to the initial 
position. Then, the detection head 25 is moved horizon 
tally in such a manner that the straight line connecting 
the lead 3 and the corresponding pattern 2 is placed in 
a position where it extends through the openings 34 and 
35. Assume now that the lamps 21 and 28 are both giv 
ing light. The light beam projected from the lamp 21 is 
reflected by the printed board 1 and the pattern 2 and 
also a fluorescent light is emitted by the substrate of the 
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6 
printed board 1. Assuming that the shutter of the open 
ing 35 is open, the reflected beams and the fluorescent 
light are passed through the opening 35, reflected by the 
lower reflecting mirror of the mirror 22, passed straight 
horizontally through inside the detection head 25 and 
passed through the filter 33 which cuts off the reflected 
beams and allows only the fluorescent light to pass 
straight forward. thus, the fluorescent light is reflected 
by the mirror 23 so that its direction of travel is changed 
to an upward direction, passed through the mirror 24, 
converged by the lens 27 and then projected to the 
camera 31. On the other hand, only a part of the visible 
light emitted from the lamp 28 is cut off by the leads 3 
and the remainder is passed freely. Assuming now that 
the shutter of the opening 34 is open, this visible light is 
passed through the opening 34, reflected by the upper 
reflecting mirror of the mirror 22, passed straight hori 
zontally inside the detection head 25, reflected by the 
mirror 24 to change its direction of travel to an upward 
direction, aligned with the same axis as the fluorescent 
light coming from below, passed straight forward, con 
verged by the lens 27 and then projected to the camera 
31. Assuming that initially the operation is started in a 
condition where the shutter of the opening 34 is closed 
and the shutter of the opening 35 is open, then only the 
light beams incident from below through the opening 35 
are introduced into the detection head 25 and image of 
the pattern 2 is photographed by the camera 31. The 
recognition device 30 binarizes the picture of the pat 
tern 2 taken by the camera 31 and stores it in the internal 
picture memory 302. The resulting picture 40 is shown 
in FIG.3a in which pattern image 2" is detected as black 
areas and the remainder is detected as a white area. 
Then, when the shutter of the opening 35 is closed and 
the shutter of the opening 34 is opened, only the visible 
light incident from above through the opening 34 is 
directed into the detection head 25 and a picture of the 
leads 3 is taken as a silhouette by the camera 31. The 
recognition device 30 binarizes the picture of the leads 
3 taken by the camera 31 and stores it in the internal 
pictures memory 303. The resulting picture 41 is shown 
in FIG. 3b in which the portions containing lead image 
3' and the component 4 are shown as black areas and the 
remainder is shown as a white area. The recognition 
device 30 derives the X and Y coordinates of each pad 
of the pattern 2 and each lead of the leads 3 from the 
pictures stored in the picture memories and send these 
information to the controller 26. The controller 26 com 
putes positional deviation values AX, AY and A6 of the 
component 4 with respect to the pattern 2 and send 
them as correction values to the NC driver 29. Then, 
the NC driver 29 moves the XY-table 20 and the chuck 
9 thereby completing the positioning of the component 
4. After the alignment has been completed, the shutters 
of the openings 34 and 35 are each returned to the initial 
position and the whole detection head 25 is moved back 
to the initial position through the NC driver 29. Then, 
the component 4 held by the chuck 9 is lowered and 
mounted on the printed board 1. 
The present invention is not limited to the means of 

this embodiment and they may be replaced with other 
means. For example, the detection head 25 may be re 
placed with a detection head 25 shown in FIG. 5. The 
other mechanisms are the same as shown in FIG. 1. In 
the detection head 25", a filter 33 is of the same type as 
the filter 33 of FIG. 1 but positioned near an opening 35 
inside the detection head 25' and a half mirror 36 is such 
that the fluorescent light incident from below is re 



4,608,494 
7 

flected to the left in the Figure, the fluorescent light 
incident from the left is transmitted and the visible light 
incident from above is reflected to the right in the Fig 
ure. A mirror 37 is a reflecting mirror such that the 
fluorescent light incident horizontally from the right is 
reflected to the right. The entire detection head 25 is 
movable horizontally in the same manner as the detec 
tion head 25. In the Figure, the light beams incident 
from below through the opening 35 are filtered by the 
filter 33 so that only the fluorescent light is passed, 
reflected by the half mirror 36, reflected by the mirror 
37, passed through the half mirror 36 and projected to 
the camera 31 through a lens 27. On the other hand, the 
visible light incident from above through the opening 
34 is reflected by the half mirror 36, passed horizontally 
straight forward and projected to the camera 31. By 
using this detection head 25, it is possible to detect the 
images of the pattern 2 and the leads 3 by a single-axis 
optical system. In the case of the detection head 25", 
however, the half mirror 36 is different from the mirror 
24, that is, it is the ordinary half mirror which reflects 
and passes the fluorescent light and therefore the 
amount of the fluorescent light passed through the half 
mirror 36 is decreased. Thus, the quantity of the fluores 
cent light incident through the opening 35 must be large 
enough. 

Also, with each of the detection heads 25 and 25, the 
lamps 21 and 28 may be flashed on and off instead of 
opening and closing the shutters of the openings 34 and 
35. Also, in the case of the detection head 25, an optical 
fiber or the like may be used in place of the mirror 23 for 
changing the direction of travel of the fluorescent light 
passed through the filter 33. 

Further, instead of projecting the fluorescent light 
incident through the opening 35 and the visible light 
incident through the opening 34 to the same camera 31 
along the same optical axis as in the case of the detection 
head 25 or 25, it is possible to use a detection head 51 
shown in FIG. 6 in which the fluorescent light and the 
visible light are respectively projected to separate cam 
eras. In FIG. 6, a mirror 38 is provided to horizontally 
deflect the direction of travel of the visible light inci 
dent through an opening 34 and a mirror 38' deflects the 
fluorescent light and the reflected light from the surface 
of the printed board 1 incident through an opening 35. 
Mirrors 23 and 23' are provided to respectively deflect 
the visible light and the fluorescent light upward. 
Lenses 27 and 27' are those provided to respectively 
converge the visible light and the fluorescent light, and 
cameras 31 and 31' are provided to respectively take 
pictures of the leads 3 and the pattern 2. The resulting 
video signals from the cameras 31 and 31' are selected 
under the control of the control module 304 and are 
successively digitized by the A-D converter 301. The 
resulting picture data are stored in the picture memories 
303 and 302, respectively. Where the detection head 51 
shown in FIG. 6 is used, the different cameras are used 
to take pictures of the leads and the pattern and thus 
there is the possibility of causing a positional deviation 
between the two picture data themselves. While this 
makes it necessary to effect the proper position correc 
tion, such position correction is possible by the known 
techniques and no further description will be made. 

FIG. 7 is a graph showing the relation between the 
intensity and wavelength of various lights, the relation 
between the transmittance of the filter 33 and the mirror 
24 and the wavelength and the relation between the 
sensitivity of the camera 31 and the wavelength. The 
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8 
abscissa represents the wavelength and the ordinates 
respectively represent the light intensity, transmittance 
and camera sensitivity. Indicated at 40 is the intensity of 
the reflected light from the printed board 1 illuminated 
by the lamps 21, 41 the intensity of the fluorescent light 
emitted from the printed board 1, and 42 the intensity of 
the visible light projected by the lamp 28 and transmit 
ted through the leads 3. Indicated at 43 is the relation 
between the transmittance of the filter 33 and the wave 
length. Also indicated at 44 is the relation between the 
transmittance of the mirror 24 and the wavelength. The 
Figure shows that the reflectance is high in the wave 
length range where the transmittance is low. Also indi 
cated at 45 is the camera sensitivity. It will be seen from 
the Figure that the reflected light 40 is cut off by the 
filter 33 and only the florescent light is directed to the 
camera. It will also be seen that the florescent light 
indicated at 41 is directed to the camera and the visible 
light is mainly reflected by the mirror 24. Also, as 
shown at 45, the sensitivity of the camera 31 is high to 
the lowintensity fluorescent light 41 and the camera 31 
also has some degree of sensitivity to the visible light. 
Then, the automatic alignment apparatus described in 

the 'BACKGROUND OF THE INVENTION’ em 
ploys the method of photographing first pattern with a 
component removed from above the pattern and then 
mechanically moving the component over the pattern 
and photographing its leads and thus there is the disad 
vantage of additionally causing a positional error be 
tween the two pictures during the preliminary align 
ment. In addition, the apparatus is of the two-camera 
type so that the cameras themselves are caused to mal 
function due to a temperature drift or the like and the 
two pictures taken are not ones photographed under the 
same conditions thus causing a positional error between 
the two pictures. In accordance with the embodiments 
of the invention, the pattern image of pattern 2 and the 
lead image of leads 3 are detected simultaneously by the 
detection head 25 or 25' and therefore there is no danger 
of causing any positional error between the two images 
during the preliminary alignment. Also, due to the ar 
rangement that aligns the central axes of the two images 
with the same optical axis, the two images are photo 
graphed by the single camera and this prevents any 
error due to the variations in characteristic between the 
different cameras caused by a temperature drift or the 
like. 
From the foregoing description it will be seen that in 

accordance with the embodiments of the invention the 
accuracy of detection is increased by about ten times 
than previously by virtue of the use of a detection 
method utilizing a fluorescent light and a detection head 
constructed to align the central axes of two images with 
the same axis. This makes it possible to apply the appa 
ratus of the invention to the detection of such high 
precision solder pattern which has heretofore been im 
possible. Also, the size of the optical system including 
the camera is reduced to one half of the conventional 
automatic alignment apparatus of the type described 
previously and the cost of the apparatus is reduced. 

Lastly, in accordance with this invention, due to the 
use of a detection method employing a fluorescent light 
for detecting the pattern on a printed board, there is the 
effect of detecting and correcting any positional devia 
tion of an electronic component from a high-density 
pattern with a high degree of accuracy. 
We claim: 
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1. An apparatus for aligning an electronic component 
with a conductor pattern on a printed board adapted for 
mounting the electronic component thereon, said appa 
ratus comprising: 

first illuminating means for illuminating said printed 
board to excite a substrate thereof to emit a fluores 
cent light; 

second illuminating means for projecting an illumi 
nating light to leads of said electronic component 
positioned above said pattern; 

a detection head for admitting an image of said board 
pattern formed by said fluorescent light and an 
image of said leads formed by said lead illuminating 
light, said detection head including a first and sec 
ond opening arranged to respectively detect said 
board pattern image and said lead image, mirror 
means arranged to transmit said fluorescent light 
and reflect said lead illuminating light and thereby 
align optical axes of said board pattern image and 
said lead image with the same axis, relecting mirror 
means arranged to respectively lead said fluores 
cent light and said lead illuminating light from said 
first and second openings into said mirror means, 
said reflecting mirror means having a good reflec 
tance characteristic with respect to its associated 
light, and filter means inserted in an optical path of 
said fluorescent light for mainly transmitting said 
fluorescent light; 

means for photographing said board pattern image 
and said lead image detected by said detection 
head; 

means for recognizing said photographed board pat 
tern image and lead image and computing the 
amounts of deviation in position therebetween; and 
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means for correcting the position of said leads rela 

tive to said board pattern in accordance with said 
amounts of deviation. 

2. An apparatus according to claim 1, wherein said 
first opening and said second opening of said detection 
head are arranged vertically, said first opening admit 
ting said board pattern image from below, and said 
second opening admitting said lead image from above. 

3. An apparatus according to claim 2, wherein said 
reflecting mirror means include first, second and third 
reflecting mirrors, said first reflecting mirror being 
arranged between said second opening and said mirror 
means so that the lead image admitted into said detec 
tion head is led in a horizontal direction prior to reach 
ing said mirror means, and said second and third reflect 
ing mirrors being arranged between said first opening 
and said mirror means so that said board pattern image 
admitted into said detection head is led in a horizontal 
direction by said second reflecting mirror and then led 
upward by said third reflecting mirror prior to reaching 
said mirror means. 

4. An apparatus according to claim 1, wherein said 
reflecting mirror means include first, second and third 
reflecting mirrors, said first reflecting mirror being 
arranged between said second opening and said mirror 
means so that the lead image admitted into said detec 
tion head is led in a horizontal direction prior to reach 
ing said mirror means, and said second and third reflect 
ing mirrors being arranged between said first opening 
and said mirror means so that said board pattern image 
admitted into said detection head is led in a horizontal 
direction by said second reflecting mirror and then led 
upward by said third reflecting mirror prior to reaching 
said mirror means. 

5. An apparatus according to claim 1, wherein said 
filter means is provided between said first opening and 
said mirror means along said optical path. 
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